Introduction
Ca ncer, and also its medical treatments, leads to a broad variety of physical and psychosocial problems. These range from physical pain, fatigue, and loss of autonomous life to anxiety, depression, and strain on personal relationships and have a deep impact on quality of life. As a result, the demand for psychosocial interventions to treat and support patients with cancer disease and cancer survivors has dramatically increased over the last decades. Other historical developments have also facilitated the birth of psycho-oncology as a relatively new interdisciplinary discipline. These include the following elements: the destigmatization of cancer and of mental disease, changes in the relationship between health care provider and patient, a change in focus from increasing survival and life expectancy to improving quality of life and development of palliative care.
Since the 1970s, psycho-oncology has developed into a firmly established part of oncological care. Systematic research has exploded, national societies have been created in most (developed) countries and joined forces in the IPOS (International Psycho-Oncology Society 1984), guidelines have been developed, and much effort has been made to implement and coordinate supportive care networks. Also, in line with the broadening concept of health-related quality of life, the range of psychooncologic intervention has been continuously expanding ( Figure 1) .
Medical progress, the improvement of general living conditions, and an increase in life expectancy have led to an increase in the general prevalence of oncologic disease. More importantly, more and more patients survive cancer or live with the disease for long periods of time. While the battle for survivorship is continuously being fought, improving patients' quality of life has come to the fore. Psychosocial issues may modulate the course of the disease, but mainly have a deep impact on patients' physical and mental wellbeing. Psycho-oncology has risen as a relatively new interdisciplinary field with the aim of addressing these issues and providing support for patients confronting numerous challenges throughout the different stages of the disease. In this article, we provide an overview of the current knowledge of body-mind interactions in cancer and an outline of the broad spectrum of psychooncologic care, with a special focus on the treatment of pain, fatigue, sexual issues, and fear of progression.
B a s i c r e s e a r c h

Body-mind interaction in psycho-oncology
Cancer disease is to be regarded as a complex multifactorial process, with psychosocial factors contributing to cancer genesis, as well as progression; conversely, the disease leads to many psychosocial challenges and changes.
Whereas it is well-established that health behavior and socioeconomic status have a significant influence on cancer development and prognosis, 1,2 the role of stress and personality factors is less clear. The major stress pathways of the hypothalamic-hypopituitary axis and adrenal hormone release are thought to potentially influence cancer-relevant processes like DNA damage and repair, apoptosis, migration and invasion, and angiogenesis, as well as immune processes. In animal models of disease, stress has been shown to have substantial effects on tumor genesis and progression through different pathways in a variety of experimental designs. [3] [4] [5] [6] [7] However, the clinical relevance of such findings is yet unclear. Retrospective studies show a statistically relevant correlation between major life events and cancer incidence, 8, 9 but recall bias may distort the results in a retrospective design. Prospective designs have so far shown no, or only a very small, correlation between depression, personality traits, life events, and cancer development. 10 There is some evidence that psychological distress, especially depression, leads to poorer prognosis in cancer disease. 11, 12 However, the causal nature of this correlation is not proven. Also, it is unclear if depression-related processes have a direct impact on cancer progression, or if confounding, interdependent factors like health behavior mediate this effect.
There has been much debate over the question of whether psychosocial interventions could therefore improve survival in cancer patients. [13] [14] [15] Several studies have reported benefits in survival in psychosocial intervention groups, [16] [17] [18] including a recent study on nonmetastatic breast cancer, in which parallel studies of the same cohort also showed reduction in cortisol levels as well as altered leukocyte expression, including downregulation of proinflammatory and metastasis-related genes and upregulation of type I interferon response genes. [19] [20] [21] In summary, evidence is still mixed and not sufficient to prove a significant effect of psychosocial interventions on cancer progression or survival. However, evidence is slowly converging, and it seems altogether likely that stress can adversely-and social support, positively-affect the course of cancer. For a model of psychosocial factors in cancer development and progression, see Figure 2 . In terms of the yet inconsistent evidence and small effect sizes, these interrelations should not be overemphasized. Laypersons, as well as health care workers, tend to overestimate the role of psychological factors in cancer development. Historically, concepts like the "cancer personality" have had detrimental effects leading, for example, to dysfunctional self-attribution of guilt in cancer patients. 22 Also,
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In the clinical setting, psychological consequences of cancer disease are currently more relevant. The psychological burden, as well as the direct physiological effects of cancer disease and treatment, affects body and brain, leading to changes in the neuroendocrine and immune system with wide-ranging consequences on mental health and behavior. 23
Assessment of psychosocial problems and of need for intervention
Not all patients want, need, or profi t from psychooncological interventions. However, the need for support is not always properly recognized, even by specialized caretakers, and thus often not met. Oncologic patients should therefore routinely undergo psychooncologic screening to assess their degree of distress throughout different stages of the disease. The term distress has been chosen in this context because it is more acceptable and less stigmatizing to patients than the terms "psychiatric," "psychosocial," or "emotional." 24 There are several evaluated screening instruments available, among them the easy to use distress thermometer and a short list screening for practical, physical, emotional and family problems, and spiritual and religious concerns recommended by the National Comprehensive Cancer Network (NCCN) guidelines. 25 A comprehensive review of different short screening tools has been published. 26 The screening should be accompanied by psychoeducational measures, including informing the patient about the range of psychooncological services and the assessment of the patient's desire for psychosocial support. Pathological results should be followed by a more thorough clinical assessment of mental problems and by offers or procurement of specifi c treatment. Several studies have shown that screening for distress is feasible and leads to improved outcomes when patients accept and utilize referrals to appropriate psychosocial services. 27 However, this view is not entirely uncontested. Even though screening is recommended by most guidelines, a systematic review has also shown that evidence is not suffi cient to prove a positive effect on distress symptoms. 28
Main focuses of intervention
Management of pain and fatigue
Among the most common causes for physical distress in cancer patients is pain. 29 [31] [32] [33] [34] These therapies aim at improving coping and acceptance of pain, selfefficacy, reframing of catastrophic thought, modulation of activities, and shifting the focus of attention. Educational interventions also support patients in the use of treatment options and communication with health care providers. While pain has been the focus of health care from early on, cancer-related fatigue is less often addressed and recognized by health care providers even though it is at least as common and as significant a cause of distress and reduced function in patients throughout different stages of the disease. 35, 36 In a palliative care setting, 84% of the patients reported fatigue, and even among longterm survivors, 17% to 56% complain about fatigue as one of the major symptoms impairing their quality of life. 37 The pathophysiology of fatigue in cancer is not fully understood, and causes are likely to be multifactorial. Proinflammatory cytokines directly related to the cancer disease, as well as concurrent problems like anemia, electrolyte disturbances, weight loss, metabolic disorders, infection, or effects of chemotherapy and radiotherapy, as well as the use of sedative drugs, are possible physical causes. 38, 39 Depression, anxiety, insomnia, or pain can also cause or contribute to fatigue. 40 Practical guidelines and algorithms for treatment can be found in the NCCN guidelines and the consensus group recommendations of the European Association for Palliative Care (EAPC). 41 Symptomatic treatment includes educational intervention, energy expenditure planning, and physical exercise. Pharmacological treatment with stimulants is also available, but somewhat controversial. 42 Many clinical trials have shown that aerobic training and in some instances resistance or strength training will reduce fatigue. [43] [44] [45] Energy expenditure interventions aim at regulating patients' activity levels according to their individual possibility and needs. They include planning of daily activities, eg, taking care of the most important things when their energy levels are highest, the prioritizing of activities, and delegation. In parallel, energy levels can be restored by ensuring rest, reducing stress, learning relaxation techniques, and participating in enjoyable activities. Psychotherapeutic interventions may also aim at reducing negative or catastrophizing thought, creating acceptance strategies, and redirecting attentional processes. 41
Sexuality and reproduction in cancer disease
Cancer may affect sexuality in many direct and indirect ways. Cancer itself (especially testicular, prostate, penile, bladder, or gynecological tumors), as well as operative treatment, may harm physical structures necessary to sexual function. Disease-related hormonal changes or hormonal changes induced by chemotherapeutic, hormonal, or operative treatment interfere with sexual function. Changes in body image and self-esteem, cancer-related fatigue, pain or emotional problems, or strains on the relationship with sexual partners also play an important role. 46, 47 Sexual dysfunction has been shown to have a significant negative effect on quality of life.
Coping strategies vary significantly. For some patients, sexuality seems to become less important in the face of a life-threatening disease, whereas for others it gains in significance by emphasizing remaining pleasure, liveliness, and emotional bonding.
Patients can be offered support by medical treatment when available (hormonal therapy, erection aids, reconstructive surgery, etc), as well as educational and counseling interventions. Sometimes sexual or couple therapy is warranted. Multimodal treatment programs have been developed with some success, but evidence is still relatively scarce. 48 Reproductive function can be impaired by some forms of cancer, but mostly it is the chemo-and radiotherapies that endanger fertility. Whereas protection of fertility is relatively easily achieved for men by freezing sperm, for women, it represents more of a challenge. Ovarian transposition before pelvic radiation and the cryopreservation of fertilized ova are well-established methods, but may be helpful only in certain settings. Other, less well-evaluated possibilities are the cryopreservation of unfertilized ova or of ovary tissue. However, all these methods are quite invasive. Decisions concerning fertility preservation often have to be made under the pressure of time, during a difficult period, and while dealing with the diagnosis and other treatment decisions, which already represent a high emotional burden.
Patients need support when dealing with these decisions, with reproduction-related fears, or with the loss of reproductive function when it may not be preserved. Would-be parents are also often concerned by the possible heritability of the cancer disease, genetic damage by chemo-or radiotherapy, or possible effects of the pregnancy on recurrence risk (eg, in hormonereceptor-positive breast carcinoma). Thorough information and collaboration with reproductive medicine is required in such cases. 49 
Treatment of psychiatric comorbidities and fear of recurrence
Psychiatric comorbidities are common in cancer patients, especially depressive episodes, anxiety disorders, and adjustment disorders. Point prevalences are about 11% for depression and dysthymia, 10.2% for anxiety disorders, and 12.5% for adjustment disorders. 50 Psychiatric comorbidities lead to a significant reduction in quality of life in cancer patients and are also associated with poorer prognosis. 51 Treatment of depressive episodes in cancer patients does not differ significantly from treatment in noncancer patients and care has been specified in several guidelines. 50, 52, 53 However, due to the overlap of cancer symptoms and depression, special care is needed in the diagnostic process. Side effects and interactions of antidepressant medication also need to be taken into special consideration (eg, the interactions between some antidepressants and tamoxifen). There is ample evidence that psychotherapeutic interventions improve depressive symptoms in cancer patients throughout different stages of the disease. 54, 55 Classical therapeutic approaches like cognitive behavioral therapy have been investigated and, more recently, special treatment programs have been developed. In psychotherapeutic treatment, the specific treatment setting, the stage of disease, physical distress symptoms, and the existential threat have to be taken into account. Similar principles, though less thoroughly investigated, ap-ply to anxiety disorders, where psychotherapeutic and psychopharmacological treatment follows roughly the guidelines for treatment in noncancer patients. 56, 57 Fear of recurrence (also fear of progression) represents a distinct entity in cancer treatment. It is defined as "fear, worry, or concern about cancer returning or progressing," and is one of the most commonly cited concerns of cancer survivors. It does not correspond to any defined disorder in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) or the tenth revision of the International Statistical Classification of Diseases and Related Health Problems (ICD-10) and in first line must be understood as an adaptive reaction rather than an unrealistic or neurotic fear. However, high levels of fear of recurrence can lead to significant emotional distress. Classical evaluation instruments for anxiety disorders are not effective in fear of recurrence, but specific questionnaires have been developed and validated. 58 Prevalence of fear of recurrence seems to vary and may be as high as 70% with patients reporting a lack of support in this area. 59 Several therapeutic concepts have been developed to address progression anxiety. A group therapy based on cognitive behavioral principles has been shown to decrease fear of progression in a (partly) RCT in a rehabilitation inpatient setting and has also shown-with some modifications-some promising effects in a pilot phase for an outpatient setting. Key elements are self-observation, exposure-based techniques, reframing techniques, and implementation of behavioral changes. 60, 61 Another program, which builds on Leventhal's Self-Regulation Model of Illness, uses psychoeducation, cognitive restructuring, and behavioral modification in an individual therapeutic setting and has recently shown significant improvements in a RCT in survivors of breast, prostate, and colorectal cancer. 62 Other pilot studies have shown promising results or are underway. [63] [64] [65] 
New developments
Meaning and mindfulness
Cancer may disrupt a patient's feeling of purpose and poses a challenge to the premorbid coherent self and world concept. Many patients report existential or spiritual distress. There is now growing attention on the important role of the sense of meaning in improving B a s i c r e s e a r c h psychological well-being and reducing psychological distress among cancer patients. 66 Patients who experience more meaning in life have higher psychological well-being, a more successful adjustment, better quality of life, and less psychological distress after the cancer diagnosis than patients who experience little life meaning. 67,68 Specific meaning-oriented psychotherapeutic interventions targeted at different stages of the disease have been developed and trialed over the last 10 to 15 years with encouraging results. 69, 70 Meaning-Centered Psychotherapy, for example, has shown positive effects on cancer survivors, as well as in advanced disease, with improvements not only in meaning-related aspects, but also in general distress and depression scores. 71, 72 More studies, adapted to the palliative setting, are underway. 73 Likewise the program Managing Cancer and Living Meaningfully (CALM) has shown significant results in a phase 2 study, with improvements in spiritual wellbeing, as well as anxiety and depression, and it is now being tested further. [74] [75] [76] Mindfulness is defined as the skill of bringing one's attention to whatever is happening in the present moment in an accepting, nonjudgmental way. Derived from Far Eastern meditation practice, it has grown increasingly popular in Western psychotherapy over the last three decades, being used as such or as a component in the treatment of a broad variety of psychiatric disorders, as well as chronic disease. Mindfulnessbased techniques, mainly Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based Cognitive Therapy (MBCT), have been trialed in oncologic settings and seem to improve psychosocial aspects of quality of life, distress symptoms, anxiety, fatigue, or insomnia. [77] [78] [79] Positive effects on immunological functions have also been shown. 80 In a recent meta-analysis for mindfulness-based interventions in breast cancer, 10 RCTs were analyzed, including 1709 participants. Significant positive effects were confirmed on healthrelated quality of life, fatigue, stress, anxiety, sleep, and depression. However, most of the effects were not traceable at 6 or 12 months' follow-up, and the average effects were shown to be below the minimal clinically important threshold; thus, the clinical relevance remains somewhat unclear. 81 Acceptance and commitment therapy (ACT) developed by Steven Hayes combines the two aspects of mindfulness and meaning (mainly under the aspect of purpose), and has already been proven effective in a range of mental and physical conditions, including depression, anxiety disorders, and chronic pain, is now also being increasingly analyzed in the oncological setting. 82, 83 ACT is based on the assumption that pain, grief, anxiety, and illness are inevitable features of human life, with the therapeutic goal of helping individuals adapt to these types of challenges by developing greater psychological flexibility and a committed pursuit of valued life areas. So far, there are only a few studies, including studies with the aim of supporting family members of cancer patients, which have provided pilot data showing potential positive clinical effects. [84] [85] [86] The underlying framework of ACT seems especially suited to the individualistic nature of cancer adjustment, so more research in this area is warranted.
e-Health
The increasing dissemination and exponential technical development of information and communication technologies offer a broad range of possible applications in psycho-oncologic care. Internet services are used for education and the transfer of knowledge; online platforms offer support groups and networking possibilities; computer programs or smart phone applications aid self-monitoring or training planning; electronic communication and telemedical devices support communication with health care providers; and self-management training or (partly) digital psychotherapeutic programs help coping with distress symptoms and psychosocial aspects. 87 The proof of effectiveness for most of these interventions is still limited and many problems are yet to be solved, starting with issues of false or biased information through Internet, data protection issues, or barriers to usage. [88] [89] [90] [91] [92] [93] [94] However, since psychosocial care is time consuming and resource intensive, meaning that feasibility is often limited, e-health services are likely to become an essential complement to traditional care.
Other points to consider
Other relatively new fields of interest and research are the specific needs of refugees and immigrants, as well as developing age and gender specificities.
In addition, the importance of returning to work has been more appreciated lately and rehabilitation efforts are being assessed. 95
Conclusion
Research in psycho-oncology essentially contributes to our understanding of body-mind interaction and has been challenging a more or less mechanical view of cancer disease. The psycho-oncological therapeutic approach has become a crucial tool in the care of cancer patients, improving not only physical and psychiatric symptoms, but also quality of life. The standard man-agement of psychiatric diseases is not sufficient for this special field, and psychotherapy has to be adapted to life-threatening conditions, as well as arising existential questions and spiritual needs. Upcoming therapy programs are encouraging, but need further evaluation and differentiation. o Disclosure/Acknowledgments: The authors have no conflicts of interest to disclose.
